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_— he trends on ſure ground, and to confirm | 
FF theadventurowsinthe idea that the advan- 
= tages promiſed by the uſe of it, are founded 
* on the ſubſtantial proofs of actual practice. 
=. Having procured an inſtrument to be 
made, according to particular inſtructibns, 
we adjuſted the weight (a) at the bottom, 
(He the plate, fig. i.) ſo as to occaſion the in- 
ſtrument to ſink, in the heavieſt water we 
could procure, tin the Whole Was im- | 
merſed except the upper part of the.ſcale, 
"Re which was intended to be graduated down- 
Ward from that part where the ſurface of 
the water reached (3), and which was 
marked for that purpoſe. We then put 
the inſtrument into diſtilled Water, wot | 
| it ſunk to the bottom ; but the ſtem 5 
ing a tube, exattly fitted by the EY to 
Which the bottom weight Was ſcrewed, 
and which was ſhut up, on the firſt im- 
merſion of the inſtrument, we drewy this 
part a little way out of the tube (c, by 
Which the bulk of the inſtrument was in- 
cCereaſed without adding to its weight, and, 
by a little adjuſting, it then ſunk no lower 
e „„ | in 
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in the Aidilled water than it had ſunk 
water firſt made uſe of. The 
giding part, of courſe, then became a regu= 


Jator, by the drawing out or ſhutting up of 


which; the inſtrument might be made a 
counter poiſe to any water fit for domeſtio 
y This being noted, we ed the re- 


on ogy : wy 9 een ing the 


equipoize or repreſentative of that water, 
it Was ready for our experiments. 


It is here to be noted, that N 
in Which the inſtrument was immerſed. 


was always at fifty degrees of heat, 


Farenheit's thermometer; and having a- 


dopted this temperature, as more ſtationary 


and more practicable than eee . 


are altogether to be ufderſtoœd às refer- 
ring to, or implying in _— where the | 
3 9440 OT, 
de a halt | 
1 5 bade 2 AIP; guage as we could 
- N procure, 


gulator into the tube ſo far as that the in- 
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procure, which having filled with our ri- 
ver water, we weighed it as accu 
the weights we were neceſſitated to em- 
would admit of; and having deduct- 
ed the weight of the caſk, we found that 
of the water to be 1841 p ds, or 
pounds per barrel, of 36 'gallons beer 
meaſure. We then filled the ſame caſt 
with our firſt wort, previouſly cooled, and 
found the net weight to be 204 pounds, 
or 409 pounds per barrel, making an ad- 
dition of 30 pounds to the weight of the 
water; which experiments being 
in different worts, from each of Which 
ſpecimens were ſaved, " we” ere 's. 


— 


ly-the inſtrum ent. 
Having immer ed it in the Stde. 

nes an additional weight to the top { 

of the ſale; ieee eee 


. e point. ( of the intended Brads 
tion, the additig 


the repre 


— 
2 , 5 * 
1 *.£ 83 
bs, ah is | 
W . : 
1 
* 22. HY 1 
* 
oy * 
# 1 
- * * 
- * 
4 * " * 
f — 
* 
= 4 
=” * # * ” * 
% 
— 
"4 ; 
_ . 
— * # 
= 
* ＋ - 
£ _”- 
: = 
* * 
-»* + 


- if - 


NTRODVUTTIO N. 3 5 


the water from the malt, in webe 
manner as the inſtrument itſelf. was, 8 


. 2 


ſtrument, and its additional weiglit, repre- 


ſented the wort itfelf, conſiſting of water 
ptity of ettracted fermentable 


mater equalto 39 pounds Per batrel. 5 

A ſecond wort, weighed in the ſame 
W producing an addition of 2 
pounds per barrel, we adjuſted likewiſe a 
weight for it, Which weight was then the 
e of that addition Haviug 
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chus obtained the two weights 39 and'21, 


we weighed them 1x and reduring 
the amount of each into grains, we found 
they had a corfeſpondemm relatioh 10 each 
other; and, of courſe, that a weight equal | 
to the ſum of them both, would be che 
exact repreſentatize.of.60-pountla. per ber- 
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«according to this rule ; and then mixing 


equal parts of the two worts together, the 


inſtrument, on being immerſed therein 


with that weight at the top, ſunk down to 


the point before indicated. In the ſame 
manner 29 parts of this wort, and one of 
water, being mixed together, and a weight 
being formed equal to 20 parts of the 30, 
contained in the weight 39, the weight ſo 
formed was fixed upon the inſtrument 


when immerſed in the ſaid mixture, and 
it ſunk down as before, confirming there- 
by the truth of both, and eſtabliſhing a 


double ſecurity for the accuracy of the ex- 
periments to be made with an inſtrument 1 
een upon theſe ſimple principles. 

In order to indicate the intermediate de- 


SF [gran or parts of a pound, we immer ſed 


the inſtrument in the wort or mixture of . 
30 pounds per barrel, When the weight 


29 only was applied, and preſſing it down 


to the.uſual-point (5), ), the finger was taken 


way, and the inſtrument immediately 
e or * till the bulb was but 
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ae ee with the liquor, the ſurface 220 
of which being then near the bottom of „ 
the ſcale (e), a mark» was made at that 
point; anũl the ſpace between that and te 
upper point (5), being divided into ten 
equal parts, thoſt graduations were then 8 
ſo many one- tenth parts of a pound be. 
cauſe the whole ſpate was equal thereto; I 
for the weight 30 being applied, „ © 
ſtrument again ſank to the wo pam as. — 
before. N —— 
55 The penetrating eye of critical phitoſs: — 
phy will here readily perceive that . 
though A broad and krong foun undation, Ds Y 
every way adequate to the firm, rough 1 9 
ſtructure which the hand of buſineſs is a © 3 
build upon it, is by far too rude a baſi ie IJ 
for the finiſhed edifice, which philoſophi- 1 
cal inveſtigation might be inclined to erect | 
thereon. | Like ſtone, rough for the quarry, ke 

our unwieldy materials, though well | 

enough adapted to the brewhoule, 1 were to 
undergo the operation of the chiſſel and D 
1 25 before we could be admitted as 
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= the: components of aohiniding whoſe-billt | 
and proportion were to claim the attention 
|  kithespublic, - The guage of a 
c could-not be relied on as che accurate ad- 
=. phys meaſuremientiof, its contents, nor, in the 
1 ſituation where the firſt ſnundation of our 
yſtem was laid, Was it in our power ta 
= ber, any veſſel,mhoſe eapaeity was. ſo 
* Ws truly; wird 48 0 . with ne N 
= Which, a8 a neal univerſally ads. 
EF to. the buſineſs. of the brewery, it was 
doeh Proper, io. 91 . caleulatiqns. 
much, too, might be faid of our rude 
3 | half-bungred, quarter of, a bundred, ang 
= _ gfhec weights, for whoſe correneſs we had 
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3 - mo better authority t. than that of the foyn nder 
2 | who caſt them. On theleexperiments, how- 5 


8 A tt ent : 
ever, our ficlt inſtrowent w as formed, and 5 


1 We are happy t to find thatit varie very y little, | 


=_. EL” uracy | £331 „ | 
__ from that accuracy with which. thoſe n now | 
=. - 45 ed ta the gane are made; Y the 1 princi-/. 
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10 INTRODUCTION. 


meter, with a ſmall ear or handle at the 
top, ſomewhat like that of a common tin 


©. ſpecimens of As Wort, before and ate 
4 5 boiling, if curioſity or any other motive 


covers (2), the eircle or rim of Which 

muſt fit within the top of the jar, and nat 
E lip over it on the outſide. The uſe of this 
_ is to prevent the loſs of any of thoſe aque- 
3 ous particles, which will neceſſarily. eva- 


condenſed by the lid, immediately trickle 
_ down the ſide, and by that means are again 


the outſide of the jar, a great part of the 

condenſed vapour would find its way be- 
tween the inſide of the rim of the lid, and 

che outſide of the jar, and ſo be loſt. 
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Mould induce. Three of them, for the 
three unboiled worts, ſhould have lids or 


about eight inches long, and two in dia- 8 


10 (a). Mee may be ſixi * number, in 4 


porate at firſt; but being arreſted and 


wcConveyed into the wort from which they 
5 aroſe ; Whereas, if the lid ſlipped upon 
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eee 

and 7 deep, on the out fide, will be ſufficiciit 

for {ix jars. It ſhould belined with milled 

lead, in order to hold water; and through - 

the lid, which may be nailed faſt down, „ 

nes be' made ſix circular holes, about "2 
2 inches diameter, in order to recelve 1 5 8 


15 ſix jars. (See plate, Ag. 3 9 Theſe | 
may be made three in a row, at equal . 


* 


ſtances from each other, and from the a= ' "© 
and ſides of the box. A ſmall lp © „ 3 
ſpout ſhould be made from the u pper oy _ 
of the lead- lining, in order that the water 0 I 


may be the more readily poured out there- 

by; and that it may run over in that f 
place only, in caſe of the box being acci- — 9 
dentally filled too full. When intended _ 
for uſe, it is to be filled ſo full of code 1 
vater as juſt to admit the: immerſion of the i 
fix j Jars withaut ruvniog over.” 9 90 * 5 9 
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than the quantity, of an aflay-jar full, its 
dimenſions may be nine inches deep, and 


its breadth. ſeven, inches one way, and 
half an inch the other, forming a broad 
and flat or. thin veſſel, reſembling a tin 
caſe ſometimes made uſe of for the pre- 


ſervation of deeds or other writings. 
(fe plate, fig. 4.) The reaſon of its 


g made thus thin, is, that when 
8 with hot wort, and plunged into 
cold water, the effect of the cold may be 
almoſt inſtantaneous, which is nearly the 
caſe ; For the quantity of wort being leſs 
than a pint, and the ſurface: brought into 
contact with the cold water (the interven- 
tion of the tin only excepted) containing 
very near 140 Jquare inckes, it may 
eaſily be conceived. how: rapidly the heat 
muſt be diſſipated. 3 


Xt 


1TRO DUOTION.. * 


Tha upper part ſhould have a'lip a 
| ber the more conveniently pouring out 
the wort, and on the oppoſite ſide ſhould 
be a ſocket, to which a handle (4) ſhould | 
be ſoldered. - The uſe of the, ſocket is to 
receive a ſtick, of any convenient length 
8 c Vieh is to fix in the ſocket hy a pin, 
in the ſame manner as a bayonet id fined; 
by which means it may be faſtened in, 
when the refrigerator is to be dipped into 
the copper, and taken out, as an incum- 
brance, when it is charged with wort. 
It is to have two lids or covers, (d and e) 
the rims of which are to flip within the 
edge of the veſſel, as is recommended 
for thoſe of the aſſay- ars. One of the 
covers is to be perforated full of . ſmall 
holes, in order to admit the wort, and 
at the ſame time to prevent the hops from 
| entering ; ; the other is to be whole, and 
is intended to ſupply the place of the firſt, 
dhe moment it is taken out of the copper. 
I be length of the flick, inſerted in the 
5 ſocket, is tc to be determined by 
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EFORE we enter into 2 Bei. W 
 qifciiion of the utility of the Sac- 
een or attempt to direct its s 


1413 | , g 


Plication, we ſhall endeavour. to explain | . 
and 1 duch fem philoſophicat "a 


and techni ical terms, and we natural ang 


2 tk! 7 lids, 259111 Fs be dy} 


q | | | 2 1 
| | Y = 4. N 22 þ 5 1 chemicał | : : | 1 


: relation to 0 their bulk; ſo 


cur in the unden of. a ſubject in 
Spich boötl hatüre aul art are hufy agents. 
Thoſe to whom theſe ſubjects are Oy 
— fapiiliar; will, we doubt not, haye en- 
dour enough to hear with patience the 
Togital of matters ſo well known: io them, 
when they reflect that our intention is 
only to . to "thoſe who _— them 


not, Tuch i 1 nformation "thereon as may fa- 
cilitate and render effectual the application 


| of thi ihflrunienthefeb}-ofered is their 
attention and Practice. : / 

: eng 19 1, e 

of DensTY and Gr. 
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THE term an is applied to all 
bodies, whether ſolid. or fluid, in, order 
10 convey. an idea a their; ES 


more or ih lenle i 
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is ſaid 0 be 


| other, when it contains more or I 
f weight i in the ſame bulk. 
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that fuid. The Kiſec very ofetkls⸗ | Hina 
Ale, a relate UE dating of rtl. 


i tatioh, And tie 14/6 of gravity, h. 
of inte uſe to friere in general; and 
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ich and lapidary can hear telümpng te 
=. we, importance af this diſcovery, in dif- 
eex,imingking che value of thoſe rare aticles 
_ =: which DCcupy their attention; aud A 
= | objects. of inferior Worth are not made 


the ſubjedhs, of a like inveſtigation, ariſes 
EN from that; i inattention to things A, daily, 
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* gecurrence, which ſeems o imply f. 9 ere 


fect a knowledge of their qualities, in 
7 refpebh, as to preclude the neceſi 
every, reipeQ, as recl the nec ty. 


E as all ſcrutiny. 5 a: "Hence, 
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to a ly fa 185 a 45 our en ediate 
od 2h i yer perf i adj mY „ 


al to f ſcrutinize the eee 1 
beste (guinea, His Servant, perhaps, f in 


SLES Fog 


| hes execution of. his unſcrutinized orders 
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in, the brewe 77 18 waſting to the amount 


of ſeveral,” hatthis ariſes from a want - 
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ke of information i in the dodrine wh hich ' 1s 
=; our preſent, ſubje&, wall, we doubt not, be 
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5 of 7 pounds f per bulhel will Produce, in 
= 4 certain proportion ion, more flour n 
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deer iat of feu wing. 2 


thitwofbaz beriufp hs!) can apply bis 
| keales' to the whent before it is ground, 
and to che flour when dreſſed. The 
brewer; in like manner, ean tell that 
barley of 56 pounds per buſnel will make 


better mat than that of $0, cutęris 


paribus}; but when he comes to infuſe it 
in water, he hab noccriterion to direck his 
judgment; hib rule of proportion is 
drowned in tlie ſtuid, and he is nedeſſi- 
tated to reft upon the vague determination 
of the palate, What we (ball: hereafter 
prove to be diſeriminable, to the 'greateſt 
| Lays preciſion; ; 1 bes! 18 165 2 
; And this naturally teads'us to the, eon 
N Hendel of gravity, or that tendency | 
which! all bodies of greater denfity chan 


de atmoſphere have towards tlie eefitre * 
of the earth; and 28 this tendeney ä 


ereaſes in proportion to the Heitere n: 
_ ty of any body, the difference in this 
_ tendericy, tor, in ather words, the dif- 
fferent denſity of different bodies icom- | 
_ -pared with esch that is ter med Rrcific 
Tadwaimet oh 8 F G 
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"the, importance of this diſcovery, in dif- 
crimingfing the value of thoſe rare aticles 
"which occupy their attention; and a 
ohjects of inferior worth are not made 
"the ſubjects of a like inveſtigation, ariſes 


| from that inattention to things 75 daily. 


" occurrence, which ſeenis to imply 6 2 Pere 
fect . knowledge of their qualities, in 
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Nec en efpeR, as to. preclude the nece 17 


and propriety of 8 Jence, 175 
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1 while" wer i aGutf 
* alance to {crutinze th ne demętf 10 of a 
foveated, (guinea, "Ris "Tervint, perha Ps, in 
thee Execution of his  unſcrutinized orders 
in the brewe x is waſting to the amount 
of vera.” Th That this ar iſes from a want - 
of, information i in the Gockrine d. which is 
. our "preſent lubje&, v wall, wee doubt not, % 
andy evinced ; in the courſe of theſe 
ages. The farmer well knows that wheat. 

- of" 79 pounds f per buſhel will produce, f Ir 
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a. certain e 0 more flour Mun 
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| Matnofib0jo decays 1 hath can 3 bis 
ſcales to the Wheat before it is ground, 


and to the flour when dreſſed. The q 
'brewer; in like manner; ean tell that 4 
barley of 55 pounds per buſhel will make 4 
better malt than that of $50, rteręris 7 : 5 1 
paribus}; but when he comes to iofofsle. Þ 
in water; he hasnoccriterion to direck hies 


judgment; his rule of pfoportion is | „ 
drowned in the fluid, and he is negeſſi⸗- 
fated to reſt: upon the vague determination 4 
of the palate, hat we ſhall hereafter © © 3 
prove to be diſeriminable, to the greateſt - 3 
Philoſophical preciſi n 129 >" JB 97 

And this naturally leads us to the en. 
faderation/-of grauity, or that tendency | 
which! all bodies of greater e .(g6 "ro 

Xhe'i atmoſphere bave towards the eentre ä 
of the earth; and ae this tendency: n = 
 ercaſes-in, proportion to the greater den- I 2 
ny 'of any body, the difference in this © oY 
_ tendericy, tor, in other words, the dif- 1 
fferent i denſity of different bodies, Com- ay ; 9 ! 
_ pared with :cach,other;!is termed Spec fic 13 4 
Tadwome! Weg: * N er, 1 
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-ployed! in brewing, through Al tho 


20 : — of the 


| gravity; by the application of which 
term we are enableil to convey our ideas 


ol the ſubject of the / denſity af allchodice, 
ether ſolid en e eee 


3 as Ac fncfiark rf dompariſon. 


Hence, making rain - water tht ſtandard, 
and calling it 1000, philofaphers have 


communicated to us dhe denſity of every 
OG has been pre a e 
gold, or N its ſpecific tiny; is fail 
to be 19640, that of fine ſibwer 12091, 
that of lead 11329, & &. ititnat- 
ing, by/the-propottioii: which: theſe:uum- 
bers bear to 10005 that · gold id near 
-twenty times, and tliat filver all lead are 
moers Man eleven times GIO) - h 


4 denſe, than rain : water.... 


Our means of aſcertainimg, with . 
curacy, the value of the materials en- 


-modifications in Michi the vacibug:parts 


5 of the N offer it to our notice, are 
an . ſomewhat 
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| Mater a 
been incffeQually,. becauſe inadequately, 
| PAR by, others; dhe inſtrument 
| —.—— ough differing in Ane 0 

uming he general form. af an hydro 


by which che ſpecific gravity of Aids % 


generally determined; but it is rather 
from the application than the form of the 
inſtrument, that the value of the in⸗ 
7 an we are about to communicate 
is to be eſtimated. 115 65 DEF iss wen 


„The, fluid which. is the ſobiect. of. our | 


inveſtigation, is, in the firſt in altance, 
wat 4 being the menſtruum. employed, 
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| "7 ie purpoſe of diſſolving and extract 
"the. Tacch rum. 
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„ | Statical Eflimates "of "the 
0 £ rogeneous by the addition of e eren! 
- qualitiesof hops, extracted durin g that ope- 
ration. Fbe fourth ſtate of our fluid is that 
5 when, by a previous fermentation perfectly ä 
ffmiſhed, it becomes a more uniform, 
more homogeneous, and completely vi 
a nous liquor, generally termed beer; or 
malt uur; which is the genus, of whic 
porter, amber, ale, and beer (the "latter 
particularly fo termed; whether ſmall or 
firong 97 are but ſo many ſpecies, or diſ- | 
Unetions, again fubdiſtioguiſhed by, the 
8 pn of the places moſt celebrated for 
beir kelpectiwe production; as London 
| porter, 5 urton ale, Dorcbeſter beer, Kc. 82 5 
In E general praftice of the brewery | 
| © ree former are all the ſituations i in 
which ere 1s a poſitive necelhry for the "IG 


bet 16111 


. application of the . faccharometer ; j the, 

WE RD fourth being only, of relative utility, bav- 
ing regard to the ſtrength or degree 2 0 

Fpirituoſ bty generated by the action of fer 

5 ee the diſcovery of which ! has 


1 >0g been wilhed for * W intereſted 
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in the Predusion i lk & Mie e 
this leads us to à fifth application öf the 
fiechiarometer upon” ohr fluid int ts pureſt 

ud moſt homogeneous Rate ; +912. when,” 
by a final expoſure 10 heat in the nem. ; 
bic, it becomes a condenſed/vapour,! and 
is dignified by che appellation of Pritt | 
For this purpôſe an additiohal ſet i 
weighis would berequiſite; when, by em- 
bracing the bufineſs of the diſtiller, freſh 
objetts:of purſuit, and freſh fources of uti- 
hty would preſent themſelves, but not un- 
attended by additional difficultich in direck- 
inge its farther application 
That the uſe af this inftruivent bids | 
foteſt to accomplifl the defirabte'end/ of 
#ſeertaining the firengthof malt e 
weilt hereafter appear and thatotHislend © 
as not yet been acrompliſhed ig not tobe 
wondered at; ſinte the very mode of pro- 
dating chem u perftion, ennie d 
füt 28 ir appears iti "the % Ur the 
public, is in genera Vt lirtte Uiädef nod. 
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9 e in his treatiſe ondthat ſubhject that . 


the ſtrength of domeſtis liquors, ſach«as 
Faun, cle, uncl: ago Ben; Tbeſe arg bis 
words,:46ithe beſt of bur recbllection aas 


ter die had tried various ſorts of malt⸗li- 


des equaliy various and diſproportionei to 
W hair ævident thaugh undefined ſtrength/ 

Ne applied to him fer inſormation be 
| Bachel ling -hjo.infquraent in gte 


1 < ens * ed age th nah 
.f lt iqugrs. Reine | 


The Ss attemgNt or, ti Þrafe fin, to 


aſcertain. their ſtrength, e e my 
ledge, was: that gf g late celebrated philg: 


17 2 who, on publiſhing an hydtometer 


or aſſaying ſpiritugus liquors, ound 


it was Wequally uſefub in the diſcovery af 


we. quote by memory. Unfortunately, 
howeyer; for the credit ofabis aſſettion, af- 


quor by it, and found: hęie ſpecific grayin 


Lag isonoeomion, in, welke 
knew of n infleus 


5 gvinefd pte 
e that this diſcovery muſt be 
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þilt che denſities; of different 
| forts ph.begr.extilbized.a,perfert.chaoe.gf © - 
ingons mityit was gt Fill aftes.the.gleate 9 
eſt conviction, from much expęri of 1 
the very great Alg den Hg ap athe 3 
brewery fromthe application. of an.hydees 
——— mn | 
eee it 10 every. proGicablecipant "> ul 
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lis te incorporated with it; the ope- 
ration of boiling, and its ſabſequetit obig. 
Im adds to the denſity of itz by evape? 
_ ration (as wilt be hereafter noed 
Mat when it is ſubmitted to the ation of 
fermentation, it is more denſe than at ably. 
e een nt erg e 
In paſbng through this operation vf na- 
tore che extraordinary power o which, in 
changing the fert of matter; tant omy be 
e eee 
ia dhe predacion of that: change muſt 
derer be unknoum 0 us, rere at 5 
fluid we are here ſpraking öf; no ſooner 
begins:to ferment than its denſity begins 
toſchminiſh; and as the! fermentation is 
mote or leſs perfect, che fermentable mat- 
increaſe of denſity, becomes more or leſs 
aurmunted, and in lieu of every ee 
mus attenuated; « ſpirituous particle, ef 
be denftty than” water, is prödliced; 1o 
hüt when the Heuor is agaib ift A ſtate * 
quictalle;ir is 4s much ſpecifiealiy lightes | 


_DAE pre | | pf "than 
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tation h. as been capable of attenuating the 


ties, or a comp pariſon © of their ks y 


I application of telative or comparative Se. 
vip, if 3 it may be ſo t med; when 


MTS AL befdrer s as the 18 lch or fernen. 


component parts of its acquired Uenffty; 
and; indeed; were it pradti icable to tte 
nuate the Whole, the quer would'becoinie 
K ghter or leſs deals than Water; ;" becadlfe 
che d uantity of ſpiHit profited Kom 4nd 


by 21 0 5 place of the fermebtäble 
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Matters would diminich the —_—— . 


Water in a degree beaflng "forme pro 1 
rea 


to that ee ue Had 
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found; or, in other words; th apply 


the ſpxcific gravity og every wort, in ordee 
to determine vat portion of the matoriali 


each has 3mbibed;-thence- to caleulkte: an 
aggregate: of the whole; and from à di- 


viſten Of that caggregate into given. por - 
tions, io effect an uniform regulation in 
Sis Faduft. z; thereby, reaping, every ad- 
Yaplagy attainable from perfeQion of, ma- 
terials, or excellence gf; proeeſs, and ax. oil · 


ing Bent peu effect dl 


from. coutrary aufe. 


Ahe doftrin e of the; ſaccl 


playgd phe eng is, founded on 
the, well-known "theorem, that, when, a 


ug. boſs, 1 in ay, fluid, che 
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remain eee eee e ſpecific: 
_ gravity< of water is not every wheres 
de ſame, the invention of the regulator 
bas rendered the inſtrument correctly ap- 
pficable to every vatiety of water; © for 
bp drawing it out würds / or preſſing it in- 
_ wardsrill the inſttument Ginks' to the re- 
quired point in the Water intended to be 


made we of, it the chen becbines the exact 


repreſentative of that water, and is fir for 
. application.” 15 H25Z9 10 bin; py 


Tue inſtrument' being {6 adjufied, the 


ery "+ 


| water is then the true Randard of compa- 
rlſotr for dur experiments ; and if, on be- 


bk in wor wort, it'refuſes'to fink 16 
the Lache f point to Which! it deſce nded in 


water; 0 are certain that the former is 
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more denſe than the latter, by he relilt⸗ 
ance it makes to the deſcending inftrument; f 
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and chat if a. weight added 40 the, ton ot | 
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the ſeale cauſes i it to fink to the point in- 
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N ater b the accelion of if 7 
eee, as; 1a! been before init 
© "mated; for that part of the fluid dilpl 

by the inflrument is fill the ſame in bulk, 
greater denſity, becauſe. the. part 
of the inſtrument immerſed-is of the fame 
mag bitude, though the inſtrument itſelf 
is inereaſed in weight, agreeably tothe 
theorem juſt quoted. IT aſcertain this 


f weight, ſo as to give it an immediate te. f 
lative application to known quantities of 
„5 is eſfential to the advantageous uſe 
ent, an. illuſtration of which 
been given in treating | 
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off b {pirizuous fluid, the-ufſence: or finat = | 
ne of perfection of all-fermentabl, 6) "ſl 1 1 
ü ers, 4 new ſtandard 18 to be ſow . I 
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dis bond of its union with the remäinin 
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eenenee from etrActröfI; of the üniknig to 


Nett the effente! r Wwräbfe abate tk 


_ ther® from ſublimation” (if tis ter iy 
bealtowed) or'tfie withdtawing itſelf pure, 
And; tillcondenſedy/in an impalpable form, 


from'the'invellopiog medium Which was 
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Parts of the fermented lic vor Which gate 


e ia dhe firſt proceſs tbe tighter Rate 
er the fluid /neceffarfly. Becstügt = Rat 
Sirdy the fame role is to be obfer ved 15 


this; nevertheleſs the ſtandard for the 
ler in ob ſo cably eftabliftied-ap=thit of 


 thoilformer;- becauſe the governing! fluid 


al thb finſt is common toi all the world, 


wick tbat of che laſt is only obtainsbie 
b cue niceſt chemie ptgcels; : and when 


„koffer Adele ered dt. 
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| powder put into it, and 
it will ſd p 
2 laſt to fire the guripowder, which it 
PN get do 
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to remain in it. But. 


various degrees of perfection, and as tw Wo 
of alcohol may be differentinpu - 


oriter f 6; this Randardienuſt; be; in ſomie 
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indefinite, till a more perfect mode 
its purity hall be diſcover- 
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5 mY are © maſt applicable; dondeltic - 
pur poſca, is ever made the meaſure by 
x which their value is eſlimated ; ſo that if 
any ſpirituous liquor be lighter or ſtronger 


than this medium um, it is termed: abeve 


pr a if weaker, below prog, and; thear | 
"relative: eſtimates are determined by the 


abounding portion of alechal in the one, 
and byte deficiency; or the abounding 
Portion of water in the other. Thus 
. ſaid to be one 10 three, Jour, 

dr urg or ſo many pin cent, over:procf; 
TS the contrary, under proof in a like 
definite proportion: meaning: by the for- 
mer, that: it would require ong gallon of 
 ateritb be added te many gallons of 


de ipicit; io e ſtimated, or ſo many; gallons 


of water do one hundreid of ſpitit, 0 bring 


Lotter ofthe fe mes of expreſſion apr 
plied (omnderprochj/it.is meantithat She 


_ rater is-abundantingthoſe-ſevadal propety 


| tions, and, that) ito wu] bs Uses, Ter 


quite fuch quantities: f alesohotg 
Added, in order te Wildi $0 e: PAINE, 
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tio Frof the comminture. eg l 1 * 
1claaflpyingitheſe. 7 fluids, being, of 


been hat che ſacchatometer ſhould be 
tequced in weight, (which is effected by 
changing. the. FARE, at the bottom) ſo as 
tor e the exact eee of, alcohol, 


. 73 
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when. eee ON 28 1 it. Was that + 
oe het Lore the al ter ation. In this 
it would be . with the addition of 5 


2 ly 


"310 16 
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E weights 1 Hor the. top, as before 


mentioned, to . eee hs Klee al 


* 11 Li $ 


y debate, ;6 meant that prit prineiple, in til 
commixture of two fluids of ni different gravi- 


ties, as water and alcohol, by which the particles 


of the one commix or fit ſo Cn with thoſe of 
the othe ber, as to occupy a lefs {pate when | united 


than they did ſepatate. For liollacike, 50 gallons 


of water and 30 gallons: of alcohol, when Mixed 


together, do ſo far blend, in corporate, or concentrates 
_ that the whole commixture will fall - configerably 
mort of 100 oallons; and of courſe the number of 
Fallon of water or ſpirit, to be added to bring the 


Aid to prnof ſpirit, will vary in that-propottio! 


10 : 2 „„ with 


les | 
ſpeciße og ravity than Water, it would be | 
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with 5 
impuriry exiſting in ay ſpifttuous fiuidy by: | 
the ſimple compatifoivof s ſpeeifie grꝭvity 
with that of Water. For if the iniſtttmdnt 
tell; immerſed to the required Point; br 
chen the repreſentative of alcohol ; the 
additional weight at che top Whith Fükb ir 
16 the fame point in Water, de terme re, 
and that weight be dreidecd itrts rod als? 
 itnecefſatily follows dt zer or th the ont half 
of that weight, in be th i re Fare 
& roof fpirit ; and th; "Size, or 3 a fin; gle 
dvi 80 ata to theone-h 3008 1 
whillt the ten intermediat bf a8 . 
the ſcale, will ſhexr to ſo ſmall a degree as 
the one-thouſandth- part; the arora eee 
vater contained in the fluid.” ORE ENT 
” T6 attain; however, th ee of 
which gan. .ioftrument thus conſtructed 
ia capable, it would be neceſſary to at- 
tend to a e Which ſeems "hitherts 


. to'h oe hed he e, notice of thoſe w! who 
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mixed: pris theintermediate weights Gould 
be ſibdivifions) of chat which wonld im- 
merſe the iiiſtrument in diftitled>watery | 
buttbele will not anſwer eee 
water ; for. „in that caſe, 5 extreme 
point eee appofed: to alcohol, 
being changed, the weights would be no 
longer proportional pafts of that ſtanda 
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and every experiment made therewith wuſ} 
bei 1naccurate. . 1 
7 To conduct mer . 


| ments with! the 


ed mit th RAP ef w gd 58 . 
ways tlie ſame, at the time of applying 
1 ſuck Mlowatices be 
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Ahe denſity, of de ame 
lame in a warm as it is in's' cold fGituntion, - 
but varies accordingly-as'the beat varies 
o which it is expoſed; and without in: 
cluding the: cnſideration of theſe effect 
in the doctrine of denſiy, all our experi- 
ments relative thereta, and all. ourtinfer- 
ences dramm therefrom, would be EO 


eee eee 
indicated in che following ſection. 1510 
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e ExTRNSTON n CONTRACTION: | 


wy = isa well known axiom. that all bodies 
erpand with. heat, apd contract with cold; 
a certain, bulk, at.a.cer- 
hin degree of beat, will be increaſed in mag- 
heat, and be dimin 


or chat a body of ; 


nitude in a greater 


in a leſs, 


e Win Strat Prop 


In ſolid bodics 
Tally receives the.denominatipn. of expar- 
in the farmer inſtance, and of canttac 
yaw in the latter ; but a in fluids theſe terms 
Ys changed, 18 
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this principle gene 
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ER ans? da condenſation 
dete firſt caſe" the "fluid is N Wore 
fart, or of leſs ſpecific' gravity, and in the 

; laſt it b. omes more 4e ſe, or of oo 


: gravity; than it was in the ſtate which 14 


made the point of compariſon. But 45 
a + BY 


| theſe terms relate rather to the quality or 


| conſiſtence of the fluid than to the volume | 


of it, we mall adopt the former on 5 
preſent occaſion, a as more applicable to o 


» 


pu rpoſe. 
Dr. Halley, it is fad!” found that baits: 


ing water expanded one twenty-fi xth part 

of its former bulk, though in a mae 
he heat its expanſion was imperceptible ; and 
by the fame authority we are told that ipi- 
rit öf Wide expands one twelfth f part of its 
bülk, at that degree « of heat at which it 
boils; the obvious infetence is, „ "that the 
neter the flöid the greater the expaniio 8 
at tlie fine degree of heat; and in "the 

t * o aid” here joted the difference is 


great, ſince it is to be conlidered that 
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obſervation at any bigher degree. It is 


| panſion « of a Huid could. be accurately ar 


a _ ia boils 4 a 5 rena 
thermometer, and Mater at 2142. 

For che purpoſe of eſtabliſhing our 95 
tem on a firm baſis, not of contending | 


with ſo great an authority, nor of wander- 


ing in Fields of philoſophy unwarranted by 
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an attention. to our gyn purſuits, a 
| negellitated toenter upon an exami 


ation of 
che expanſion of the ſame ſimple fluid which - 
forms the ſubje& of one of the doctor a ex- 
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| periments, and which we found to be fo 
correſpondent that, at, 200 degrees i it bad 


expanded 3.8. per cent, or or near one 


| twenty-cighth part; butt the ebullition then 
became too violent 10 make n accurate 
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with the utmoſt deference, alſo, that from 
obſervations on our own experiments we 
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are led to enquire, by. what means the ex- 
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certained i in a ſtate of. ebulli itian;, when | 
every, 1 part. is. in evident and violent mo- 
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ich diameter (a), and thirteen re : „ 
te plate, fig. 5.) wwe cauſed it to be inn. 
by means of an external ſocket, in 
che centre of the convex: top of a 
cal tin veſſel (5), 
bome what hat than © den times the" 


ten inches of the tube. f 
- containing Jomewhat leſs than ten 
quantity” of ten inches in the tabe, il 
£ charged with that quantity E 
water, it t riſe up 2 little way i into = 
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|: sen baeiaed tenths; teck ue; 7. 
3 And commencing the graduation at the ſur- 
= e een 
=. then became the exact meaſure af the one- 
= | tentiypart of the water in the veſſel ; whilſt 


du every tenth The ohe-thouſandth part 
= of it; a degree of accuracy beyond which 


ve thought it unneceſſary to proceed. In 
_ x0 another part of the cover we inſerted and 


= _ {ſupported a thermometer (c). the bulb of 


=: of which went ſufficiently deep into the 


veſſel, to indicate the heat of the fluid it 

1 contained; and the ſcale was fixed Parallel 
= to the tube and dale of the veſſel, that 
1 ohſeryations might canveniently be made | 

| heben, at the ſame inſtant. The 
| machine, being thus prepared, it became, 

| in ſome meaſure, a thermometer. within a 
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ö r for as the heat of the fire 
hich, it was. placed, acted upon 


„ Ty der 8 expanſion of, the | 
i i0 che one; and of the mexeury; in the 
3 Mm coils Lil other, 
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| diate. denfities: were SPY, correſpondent, 


Meteriole et. hren · „ 
others: took place at the ame me; and, of 
courſe; the former aſcended i in the tube af 
the machige, in proportion as the, latter 
roſe in that of the thermometer. By this 
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means we haye been able to aſcertain the 


expanſſon of) water, and that of worts of 


every. probable denſity, and at every Prac- 
ticable degree of heat; whence vye "find, 
in direct oppoſition to the above-quoted 
authority, that the expanſion of worts 
 (mbatever. way! be the effect of leſs hetero- 
geneous fluids) increaſes as they increaſe 
in denſity, and that very nearly in the 


ratio of their ſpecific gravities; for, in a 
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prepared Wort (ſtronger, perhaps than apy 
0 extracted from m malt only) whoſ le ſpe- 
cific gravity, com Po. with water, Was . 
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nearly. as 7. -o 6, , the expanſion . 
as 3.9 to 3˙5 per cent, and our experi- 
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ments made on ſeyeral, worts of intermg= 
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Aion, in cauſing their ſeparation, deprives 
the fluid of the principle which conſtitutes 
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will confirm theſe different effects; fot 
daily experience ſnews us, that by long 
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F — 5 = 


Sequoia), conſequene ces, requires a 


degree of .philoſophical. alle om which 


4 few pegple 4 engaged } an commercial Pur- 


ſlults, . fin od eitber the leiſure or inclination : 


| t9beftow, In . brewery. though this ac- 


* 4 


he principle is ever before the artiſt's 


eyes, he ig generally, as, little, acquaint 


N vith 1 its effects a8, If, none exiſted ; 3 whence 


wile, many diſagreeable and, difadvan- 


GO" STIR whigh it is hoped, 30 at. 
teption, tot theſe, pages, will effe@tually re- 


wee 821 di tl Freaks 5 7 4 28 


tf tf # is # 


rder. to o apply | the ſaccharometer for 


I In Fein * 


” ng pe are pfeviouſiy to conſider 
e ates» and local, ſituations 


"'S a: %. 


„ 0 *% 3 


Aa 1175 


ich the flui to be alla ayed is nece- 


4 8 found; 3 the relative predicament 1 in | 
which the Portion intended f the imme- 


* * 34 . 


diate ſubject 


The infer nce. t 
33 if infer 2 K LU Is: & 


e wp 28 of the, w 5 75 bag mos; 0 0 4re7 1 180 


| ft) e fiſt of , 101 N . 
CU! 88. exirattior, or. t a wit a the 
SET EO” ee — E SITY" ga 
e | 


of Experiment! 1 and 
to be drawn, from pe 


7 * 5 — 8 * * - 3 
21 A * 1 x WV... 
ACOSTA CPC IS: „ „ n 
. EO COLES: x "LEI 
8 3 n . * 


8 2 d ins; ; 9 
r AST. > 
WE . * 2 
4 if * + 8 
8 * - 


1 


N. 


rien, ot the opera 

ttact in the copper. 
ration, or the act of expof 
| Carface of the boiled wort in the cooler, 
. preparatory ro its being fermented. FERN 
5 Wich reſpect to extfäcklon, 


* 


liquor fcb the impregnating 
andd the conſequent ſituation of the en- 
tract in che unde _ Second e, 
boiling that ex 
. "Xt laſtly, refrge 
xpoling a very large 


8. - 


or more 
properly the fituativn' of the Wort imme- 
— a fabſequent to that” part 'of the 


proceſb, it were ſupetfludus to note the 


effect of evaporation during its eonki- 


s 
. 4 


nuance in that Rats 1 j ; becauſe, Bat? ww 
want to aſcertain there, is the acqui — 


denſity 'of the whole, , and not the ſpet 


D 


fic gravity of a part, no farther WD 
"Weak ſpecific gravity is inflrumenta] j in 15 


714 h > i] OTE 


"certaining the ' aggreg: zate denſity. 


64 


$$ 73366 4 


of evaf poration is not leſs critical than 


portant; 3 becauſe, the due dr viſion . 


e ly into the ne ual 


ons, Gns, or the certain regulation "of the 
length, 


. 2 


4 


Durin ng t ie action of boiling, the cites 5 


U 


, 


\ 


ws 


[SJ 


wort turned out of the 
. conſideration for 


the greatuncertainty which attende the va- 


pour ariſing outof a fluid in a ſtate of violent 


terminin g he quantum evaporated, at any 
period uf the operation, than by learning 
then ſpe Week che given equal 
11 di: in th 
„will give the number of thaſe 

period, and, 


2 
* 
5 * 
” * * 
. 
8 2 
* 
1 
C N 
£ 
Y 
= 
. 
- x 
F © 
\ 18 
BE 
. 8 
-” 
: 5 
* 
2 » 
— 
"I 
BD 
1 
& 
£ in. - 
* 
* bw 
* 8 
* 
TY 


mining is 3 


ah ahat 


5 


3 ſout are evaporated. Were 4bgrs: no ia- 
3 obſtacle to the immediate appli- 
_ | A of this doctrine, the d be 
Begneral, and the event certain ; but s 
1 uch occurrences doi neceſſarily and-at all 
3 times exiſt, in practice, their conſideration 
== zs ſindiſpenſible, before any accurate con- 
= -clufions:can be drawn, orlany correct efti- 
mate males a will appeer hereafterr: 
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The proportion of hops above Mon: 
Sono was thus aſcertamed :: as 7.5 pints, 
BEES. he the quantity of the firſt extract, are"to 
0.5 Pound, the quantity of hops uſed, 
ſo are 288 pints, the contents of a barrel, 
to 19.2 pounds, the proportion of . 
per barrel, in this experiment. And the 
true ſpecific: gravity of the firſt extract | 
was thus found: we divided 19. 2, the 
hops per barrel, by 36, the number R 
gallons per barrel, and the quotient 0.5 * 
ſhewed the proportion of hops per gallon. | 
Then faying as o. 5, the quantity of hops 
ufed in the experiment, is to o. 53» the 
proportion per gallon, ſo is 1.75, 3 
ſpeciße gravity of the quantity extracted, 
to 1.86, the true ſpecific gravity of the 
extract. Finding this ſo very near the 
proportion of 10 to 1, to avoid fractions, 
and unneceſſary references to tables, wwe 
eſtabliſhediit as a rule, that 10 pounds of 
| hops vill Produce 1 pound additional 
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bliſhment of this calculation of the hop» 
extract, on account of the irregularity 
which different, lengths, of time in boiling 


might occaſion, and of the greater faci- 
lity with which. water may extract the 
diſſoluble parts of hops, thence tending 85 
to invalidate this Proportion As; im 


riments of the fame nature, have ten el 
to. eſtabliſh this proportion; f 1d as it 
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grains, being the then net 


REN hops, independent of the worts actually, 
_ now to deduct the 
. : 3168 grains; net weight, from 2 
: the graſs weight of the whole, and the 
difference, 21912, was the true weight of 5 1 
. ee ee 2.22 pints, 
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\ have remained a ſmall quantity of wort 


1 ——— they were re- N 8 
turaed into che cbppery which would bade 
drained Out, had: they remained à little 


"at in the hop back. Eleven gallons 
more would have effectetl the required 
vdbalauce and this, we preſume, is 4s 


46 f confßiſtent with the tegular diſpatch 
of bal buſineſs. 5 7 Donic N Er 

Out ſecond wort having boiled it al- 
1 from the firſt, 
we perceivedirbat ttie 2hagbarrets at 17.6 
were euaporated 10 22 barrels, and its 
ſpecific ee inereaſed ; ola 
unde per barrel. Multiplying theſe 
together, the —.— 501 Pounds) ſhewed 
that there was an addition made to the 
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ve 'perceive, that however the . = 

| bulk of their containing vehicle be 1 
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ee the ſum or quantum firſt e | 5 5 1 
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4 > may be rea diy. inferred from the 
go" 3 that the difference. between 
the aQtual and the. calculated produce of 
the 24 quarters of malt aboye quoted, does 
not amount to 2 pounds in the ſum of 
* 5 ; a degree of accuracy to which ge- 

geral pradice can hardly expect to attain. 

In the caurſe of our own practice, we 
muſt acknowledge, the correſpondence, as 
above ſtated, has not always been ſo very 


| 186curate, the caule of Which will be 1 inti- 


mated in the ſucceeding ſection 45 but we 
are bold to affirm, that the reſult-of our 
Proceſſes, through a long and continued 


adoption of this ſyſtem, has ſo generally 
tallied with the principles therein incul - 


eated, as to eſtabliſh and confirm the truth 


1 ” of. theme beyond a fade of doubt. 


its origin andl in the petiochof its entrance 


+4 Haxigg thus taken a genetal compara- 
bre view, of the fermentable matter, in 
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veſtigation of that buſineſs, with 
Oc eſtabliſhing the means of its prevention, ; = 
on the ſure baſis of Practice und enge? 3 
Ire, that the firſt 
| Who! was going to be turned out of t 
copper, we took a quantity, filled an „ 
a ſſay-jar, and covering it cloſe, to prevent 1 
_ evaporation , ſuffered it to cool. We then | 
wied its ſpecific gravity, and found it to wo 
be 31.76 pounds Per barrel. Dividing 
. _ this ſum in 736.37, the amount of the 


fermentable matter e in the wort. „ 
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1 5 , of the 


29 the abſorption of the hops had bangs 


place, the quotient 23.18, expreſſed the 


| number of barrels of wort in the copper, 
ꝛẽt the period above mentioned. The quan- 
tity of the cold wort, 21,5 barrels, being 


deducted from this, the remainder, 1.68. 


| ſhewed the amount of the evaporation, or 
the quantity of wort evaporated, in paſſing 


from the copper to the 2 n 


its continuance therein. p 


Proceeding in the ſame manner 7 a” 
ſecond Wort, we found its ſpecific gravity, 
at the period above indicated, to be 23.46 


pounds per barrel; which being divided 
i | in 561, the final aggregate fermentable 
: matter contained i in the wort, the quotient 


Was 23.91 barrels, being the quantity k 


wort then jn the copper. Dedueling from 


wis the quantity of the cold wort, 22 bar- 


rels, the amount of the evaporation SHS A* 


| 5 „by the difference, to be 191 barrel. 


The third wort having undergone” 2 


I amen proceſs, its ſpecific gravity proved 


do be eee ane: Which 
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being i in like manner divided in 3 38-259 
its aggregate fermentable matter, the quo- 
dient, or quantity of wort in the copper, 
at the above quoted period, was 22.66 


barrels from which having deducted 20.5 | 


barrels, the quantum of the cold wort, the 


-difference ſhewed the amount of the eva: ts 


Ones to have been 2.16 barrels. 


In order to make a general application a 
of theſe diſcoveries, we compared the three 
evaporations together, and found their re- 
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lative proportions to differ conſiderably, as 


will -appear Nom the neee den a 


. tek 
The firſt wort of 21.5 ee 34.25 
ante per barrel, had evaporated 1. 68 
barrel, which 12 in 85 ratio of Wl yr” 
cent. n ene 
The ſecond, of 22 1 at 2 . per 
pa ſuffered the greater evaporation 
pf 1.91 þarrel, or to the amount of 8. * 
Per cent. 
The third, of 20.5 eh at 16.5 per 
barrel. had evaporated ſo much * 2. wor 


bre, or 10, 5 Pet cent. 


This | 


Statice] aun. oft the 
- - This comparative view ſuggeſted to * 


as So, that:worts of different denſities | 


evaporate in different proportions, ceteris 


ſueh enquiries on the fubject as, being the 


reſult of preſent experience, ſhould become 
the rule and ſtandard of future practice, 


without having recourſe tothe minutiæ of 


Philoſophical: diſquiſition, which the rude 
magnitude of our utenſils * 2 


| miſſible or in efficient. 6 
525 From a long and tedious: 88 of ex · 
eee which, we muſt candidly ac- 
knou lege, did not always exactly corre - 
ſpond with each other, we have heen enabled 


before mentioned, and which, we have no 
daubt, will anſwer the intention of the 
Practitioner; having been formed with all 


the accuracy and preciſion of which the 


nature of the buſineſs would admit, and 
which a continued application of it, in our 


own FEISS has | nificiently a, 
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e That theſe experiments have not been 
attended with all that correſpondent exac- 
titude which philoſophical. preeiſon re- 
quires, is not to be wondered at, when'we 
conſider the diſpatch neceſſary in actual 
buſineſs, and the unavoidable irregularity. 
of thoſe dimenſions on which our _ 
lations muſt, neceſſarily. be founded. / | 
Ini the firſt place, if the guage of .the 
underback be not very correct, and its 
contents always dipped with the greateſt 
nicety, the quantity of wort, and, f 
. courſe, the ſum of its fermentable matter, 
muſt he wrong, and all calculations ariſing 
therefrom muſt be erroneous ab origine. 
_ - Secondly, if the quantity in the under- 
back be perfectly aſcertained, and e 
aflay-jar, containing a, ſpeci men of the 
wort, be imperfectly or not at all covered, 
ET there will be, in that, caſe, an evapo- 
ration from the latter „ which does not 
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this . it appears that the difference between 
N and an ee Jar, is about 9.75 Pen. 
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any uren of the 


take diess add cherefore is not accounted 
for in the former; the real gravity of the 
wort, calculated from its e 
only, will be wrong repreſented by it, 
and conſequently” cauſe another error in 
the ſum of the fermentable/n matter * 
duced. 8 Aa de eee N 
Thirdly, ſuppoſing theſe 8 
have been attended to, with all imaginable 
care, the eorreſpondenee between the ac- 
tual and the calculated aggregate of the 
fermentable matter may not be aorrect, 
from the unavoidable' retention of a part 
of the wort in the puinp, which conveys | 
it from the under=back to the copper: 
from ſome ſmall quantity which may re- 
main in the latter, intermixed with the 
few hops Which will generally be left 
at the bottom; from the want of time for 
_O wane. hal the wehr to be nn q 
7 in a wort of 30 Mien as ** Wy, ny 
Wards; above 1 per cent, in a wort of half that 
5 Ae and 3 oy _—y in one of 5 e per 
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Aulned from W eee 


4 ty of wort which may, and - frequently 


e remain in the hop- back, retained by 
the irregularity: of the bottom, the ſects. 
"ll Auch Eva of, m hops as have paſſed 
de not reer fa with a proper current 


towards the part where. it; diſch 


or by the back 


| raue the cooler. 19969 S3 ; 
ſhould none of theſe obſtacles 


"109 - Fourthly, ſho 


intens (which.can ſcarcely happen), the 


' ſeveral. proportions of the whole volume, 


which worts of different 
rate, may not always cs 


correſpond, with 


1 loſoghical, aceuracys, t to. thn er in 
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Peard that the latter; in many caſes; ids 
-  ercaſes the gravity 2 pounds per Bartel. 


5 7 Laftly, the dificatty'of aſteftaininy the 


erer quantity of Wort, and e confeguetitly 

of making an acceiate” cdleulatie TX of the 
| fermentable matter it: Steins, by taking 
a guägs in the Goblers, bis not- We: Neal of 
the obſtatles to be entsuntered in this bu- 
ſineſd. In large utenſils Where a volume 
_ of 288 barrels of wort does not, perhaps, 
lie more than an inch deep in the Cocler 
Wicködt Particular care, "there is 4 hazard 
f 95 an erfo 75 hecbs 18 E imate ar 8 2 
barrels in "that quality, by dipping, or 
bac the dep th. 45 1 for if the rule" or 

bulge male on JEL perfectly dry, and 
dhe wort cold, as it th6uld be at the tithe 
— Tftakling the! ' gaug e, the ſurface iu bead, 
as $ It \ 7 5 1 \Fotfowing "the immer- | 
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3 feat depth. On the cbntrary, if the rule 
be moiſt, the wort, attracted] by tie 


Moiſture, will aſcend upon the Weis | 
much above the level of its ſurfact, as; id 
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the former caſe, ĩt was below it. 2221490 


I ſeveral: particulars, in forming the 
Fable of Evaporation,” we have no doubt 
büt its judicious application will enſure to 
55 the Practitioner the deſired ſucceſs. 

To apply it; in practice; ve muſt invert, 


3 0 ſome degree, the experiments on $4 
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_ out a ſpecimen; dae, dak trying wy 
= during the boiling (in the manner here- 

"ls particularized) we ſhouid bag been 
3 5 able to have turued it out in that exact 


4 Y - late Which would have Produced the 
E elfed. The calculation. is thus. 
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3 {i Billy Barrels &f vort in the under: birk, j] | 
=. at 28.5 pounds per barrel e bat 9 be 


E "RR of 300 pounds of hogy FP. Fit $6 -—— 

1 Deduct for 5 halle of wore tinbihes: 0 by: 
EE... . 1 36 pounds per bene! : 8 

I 1 n fermentable matter "retaining © Hg 1 2 ths, 5 


T—T—x—x—x— Bebo l Mo BaFeig da {4.588 Pwr oo 
=. e Tben divide 700 b 34 che grayity to be —_ 
= | Auge, and the quotient will be the final quantity 


= . | 71a L [4 
1 A * the wort at that ſpecific gravit 4 "vie. 22 0 bar . . 
3 Add the amount of the wo ny: . ; 
= - 1 "the proportion. of 27.6 214 7 
: SE amt 
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I __ donde per bargel/ will. have evaporated, according 
RR Table of Evaporation; theiefrsy as! too is | 
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id the quantity of wort in che cops oo | 
Per, at the time of ite being turned out. 
This divided in 749 N 
of fermentable matter; gives 3 1. 04 


ought to huve had at the above mentioned 1 5 I 
period, in order en ER 34 pounds 1 
per batre in the cis. 


plied all legit Liepdag p | 7 


proportion indicated in the Table of Eu _—_ 
Poration, as correſpon \ ; 8 3 

gravity ititended, inſtead of the proportion 1 
wand c 4 


may wiſh to avoid ill calculatio 60 10 much 
as poſſible, and ho might prefer à hi 
ſyſtem and random principle; if calcalarel ' 5 
to ſave time, and come near. enough! 8 =, 
truth fot general price, we endeavoured, © | 


from — our continues 5 


of this deſeriztion with ſamething/ia their ä 
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= example: before us, that our firſt: wort 
0 Sained 2:49 pounds per barrel in gravity, 
ite evaporation from the eoppet ta the 


3 that out ſecond gained 4. 04 

| ae eee, e e bene 
5 A | that certain ok oribgiples might:be' 

y  Alifheil far the purpoſes above alluded to, 
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ce Aeveral Geh les. gur ow¼⁰ 
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2 1 increaf of the roy of Wort, oraahonett 
REES in the cvoler b; the adoption 
careful nactitioner will net 
= be ſupiech io an err ofmore than a Umall 
wwe of Pound per barrel, is his iatand- 
3 £& avi. In caſe of this adoptions no- 
more is neceſſary than to deduct 
 Fromithe intended ſpecific gravity he cor: 
= "ol inereaſe of gravity: in thenable, 
nud che remainder will be that. ſpecific 
dude ä 
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"Materia of Brewing with 13 
tutned out of the copper. | For inſtance, 
in the table again 34. Is the ſim 2:40, 
as indicating the increaſe of gravity, which 
being deducted from 34, the gravity in- 
tended, the remainder, 31.6, ſhewys the 

ſpecific gravity of the wort in the copper, 
_ which is only a difference of o. 16 leſi than 
that:inditated by the more accurate: calcu» 
| lion oh the table before recommended *. 
I order the more expeditiouſly to cool 
the. ſ@oaihen sf wort taken out ef the 
copper, for the purpoſe of rioting its {pe- 
cific gravity, we cauſed the Refrigerator 
to be made, already deſcribed, the appli- 
; cation and uſe of which being. hereafter 
particularly treated of, we ſhall proceed to 


9 


the, conſideration. of the Wort in the 
coolers, | preparatory to its being ſubmitie d 
to the action of ferm | enfation, | RY 1 


N enn 71 
822 . * 12 45 . [1 * 1 * N 4 


8 Sith 5 all this mic the table aa bebe 
ecollated witk, and cotrected by the table - 


porat ion, ſo that it; may he adopted wich n great 
ACCUTACY as actual practice can e as, with 
| 15 in the following ſection. 
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IE firſt wort, in the above · quoted 


le, being cool, we took the gauge 


| groviytobew 


1 8 would hav e been ſufficient to have 
13 indicated its quantity and quality; "but as. 
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= other wort were to be added to it, our | 
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. 5 5 experiment thereon was. not. final. We, 


1 therefore, proceeded i in like manner with 
dete ſccond wort, and! ing a ſuppoſition 


1 | that theſe two only were to be fermented 
-— together, we demanded the average gravity - 


t  =_— of the commixture. To ſolve this we 
1 added 736.35 pounds, the net ferment 


. A gble matter of the firſt, to 561, the net 
| fermentable matter of the ſecond, the ſum 
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and ſpecimen, and found the quantity and 


this deen fermented alone, this ſimple 
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have 6 to ſome of our former cal 
son this ſubject. In the firſt 
e, ſuppoſing it to have been intended 
that the two firſt worts ſhould have been 
feermented together, and that 29.82 pound 55 
per barrel was the average gravity re- 
0 "PF n K Fare * | p | 


was 12 97 37 po ä 
added 21.5 barrels, 88 
flirſt, to 22 barre 
ſecond, and dividing their ſum (48:5) 
1297 37» the ſum'of the 
ter, the quotient, 29/82, thewed the” 
"hoo fie gravity" required. 2 8 

ber like minher ve added/ tc 


matter of all the three worts, the ſum 

which, 1635.62 pounds, being divided 

by 64 barrels, the ſum of their ſeveral 

quantities, we found that 25. 55 pounds 

per barrel (che quotient) was the W 

ihe: gravity of the Whole gyle 
To have eonſidered eee 

* as/a ſtandard, and to have endea- 

voured to produce it accordingly, we muſt 
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e we , thopld 1 foned. the firſt 
Wort ta have been boiled its eee 
time, without having examined its gra- 
vity: till in à proper ſtate in the cooler; 
1 then found it ta be 34,25 pounds 
Per barrel, we ſhould have procceded to 

conſider bow far the ſecond wort of 29. 
berrels, ab 1716 pounds per barrel (at that 
time in the copper) ſbould be evaporated, - 
Jo as tv have produced the average intend- 
ed. For this purpoſe, we ſhauld have 
made a ſuppoſititiqua eſtimate that the 
two wprts would: be finally of equal quan- 
* thiies; and thence multinlying 29:82, the 
_ required-average;'by-2, and from the pro- 


duct 59.64, deducting theigravity of the 


furl wort 34.25, we ſhould have diſco- 
vero that 25. 39. the remainder, was the 


. required: gravity of che ſecond: wort; but 


the quantity of both worts not being equal, 
_ this-gravity. is ſuppoſititious, ſerving only 
ta aſtiwate therefrom the amount of the 
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igiorder to aſcertain the * 
b _— e A . 
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| preparatory to un deset che ue 


ſpeeiße gravity required: Whences ac i | 


ing to the manner, juſt inculeateds) we 
* "ſhould have proceeded to have caleulated 15 


the gravity it ought to have on being turn | 7 5 ; 1 
Ken adde eres, eng i : Tl 
that: required gravity. For example. - 
In the under-back'29. 4 barrels at 17. 6=517- 4, 1be, „ 1 
Aua, Sum broqght in by « 5 barrels C by | 
a ib. eee 1 

| hops, at 34.2 5 . e 1 
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- Dedubt, Sum retained” by the hops - 
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Apparent net arge, W n We e, bo 
Au, Net! aggregate of Ns mY — | 


n 430 J 21 7 
HEY | J ala: * 2 i ase „ 1.71 Ibs. 
This ſum being Aivides by the/requitied 00 


average? 29.82, the quotient 43. iy is the 
number of bartels which the two com- 


2 „1 


pd ee to confiſt; deducting from 1 
this 21.5, the number of barrels ie 


5 Sennen 
firſt wo the remainder 99 1s the 


final” müller of barrel in the ſecond 3 
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| 6 | Statical Bllinater of 
n number divided in 561.7, ite 
apparent net aggregate of fermentable 
matter, ſhews the required final gravity | 
TRE the "rant wort to bs 25. 49 To” 
3 Vide . ben quantity of wort io the 
05 cooler 1 er ph NT Tron 23.03 bacrels, 
| Au., the amount of the evaporation, 7 3 

7 in the proportion of 8.7 per e 1401 
| cent, (as per table) which. on . en 
22-03 barrels is | EDITED WH! 
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* 4 ”* 
4 $44 — & 4 je o 


"And the total 3 wort, at 


7 time of being turned out of 23-94 barrels, © 2 
copper, is | — 1 


N » 6 7 


Dividing this i in 561," 75 the apparent vet 8 
Aggregate, thews the ſpecific gravity of 
ie wort in the copper to be 23.46 pounds 


per barrel, Or, purſuing the ſhort me- 
— before hentioped, hy calculation 


5 moplg have ran tus: 55 Rr” Ki 2 . 


- Specific gravity . — 235. - wii 
| Dag, increaſc of gravityÞy evaporation 2.06 — 


- # OTE" 1 WET O17 


Senn of the wart inthe copper” 2343's 


any cf 7 ? 7 


e difference in theſe two calcylations, | 
| . 5 the Srapity of the wort in the 


* 


5 - being only o, 0 03. per barrel, it is a 
II At | | 


ße, the N anſciemiße a6 ĩt appears, 


will be preferred, n 
expedition. e eee 5 
We come now. to the. real fate of the 


brewing before us; 1. e. the three wort 
being intended to produce one uniform 


liquor, by being blended and fermented. 
together, our attention was directed to the 
gertain means of producing the „ 
gravity required for the whole dale 20 

the principles here laid down. 


„ Yip : 


Premiſing that 25.55 pounds p per bar 


py was the average gravity, we paid no 


regard to the gravity of the two firſt worts 
in the copper, but ſuffering them to boil 
their proper. time, we-made the neceſſary | 
experiments on them in the coolers, and, 
according tq the calculation Juſt adduced, 


found, their average gravity to be 29. 84. 


"as before mentioned. This we con: 


| as the average of two-thirds of our whole | 


length, and that the laſt wort was of courſe 


.jf ſupply the remaining one-third. We 


4 4 & * * "4 


3 F 
„mens | therefore. 


— 


: 


1 


the average gravit 


- 


59 
* 


1 


* 
"* F208 


A 1 


Lo 
aa. 


* 
* 3 
oF 


Statical Eſtimates of 


therefore multiplied 25.5 57 the e required 
erat gravity, by 3, the 565 of the 
Forts, and the product was 7 
kick deducking 59-64, 2 Product 0 of 
y of the two firlt worts, 
multiplied by their number, 2, and e 
remainder 17.01, ſhewed the fuppoſititious | 
pravity: « of the chiird wort, on a Prefump- 
tion of its "quanitity” being | the 2 
part bf the Whole. 
We then purſued our hege ela of 
calculation to find out its true, final ſpeci- 
fic gravity, ari@thence to dedute the gra- 
vity it ought to bave in the copper, in 
veder to produce” the faid n Tecific | 
gravity in the cooler, vis. BY 


6s; ; ; from 


? IV? 


8 en 17 ˖t 901 


moren nit aggregate 332.35 
han 13 pra u 1297.37 
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Whickitoral divided _ 25425. the ch; 
average. gravity, ſhews 63.4 to be the 


number of barrels contained in the Whole 


three worts; from which deduct 43153 


the contents of the firſtand ſecond, and the 


remainder 19.9, is the final number of 
barrels in the third Wort; which num 
her being divided. 3 in its net fermentable 
matter 322.35, gives 16.2 rech, * 


true, ſpecifie gravity required. WY bs 
Then, to the e quantity of the wort in the 
cooler e 19. of barrels, 


- 


"0" the evaporation (as per 27 J 4 = Ber 


And the: toral Ck worp, , 


S2 - 4: £398" 
v at. the time of being N 21.98 barrels 
out of the copper, is — | 


TE + F 


Which ſum being divided in 38075 3 5, th | the 5 
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net fermentable matter, indicates the ſpe- 
 cibe gravity. of the wort in the copper, as 


above, ta bei 4.66 per b barrel; ; which, b y the | 


ſhort ſyltem before referred to, woul uld 
perf mph Prin! 0724 vets. 2 25 | 
| have appeared . 


Specific gravity, required | Nt | 4h 62 1 r 
dee 


xeaſe of gravity by evaporationf x 7 
F 29h 3, $47 © 333 M1 5 63 Ine . iy TR 
Gravity of the wort in the Copper == 14- 63 Ib. 
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This! again exkibits 11 FE ANY 
of 0.03 per barrel, from the former cal- 
eulation; and this difference, as we have 
before ſuggeſted, will "moſt probably be 
diſperſed with, in the hurry of bulineſs, 
for the fake of the diff patch neceſſary in 
che general proceſs of brewing; nor, in- 
deedd, is a nearer approach to mathematical 
 centainty to be generally expected, in a bu- 
ſineſs conducted on fo large a ſcale as that 
of the rene lh reaſons before ex- 
lied two of theſe” worts kw boiled to- 
gether, a fractice ſometimes adopted, no- 
wing more would have been neceſſary 
chan to have multiplied the quantity of 
each dy its gravity, and by adding the WET 
products of both together, jo have conſi- 
dered their ſum ag the contents of one 
Wort, and to have proceeded as above in. 
2 for the . of the . 
required. W . 55 N 
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If die gompare.the reſult of thele ales 
2 25 * the actual ſtate 1 the ſeveral 


© Yor bs 
633 1 by 4 


5 —F Vide ve, page KID 


% 


. worts, 
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IT The cauſe of this fmall difference (e 


real dh. of the rt and ſecond wor =” 'Y 
ir average gravity, as above ſhewn, w was .M 
29. 82 pounds per barrel, the ſecond bein ing 2 


- 22 barrels at 25,5; but, by. our m 


191 if 


 calculati N the latter being 2 22,03 | barrels | 4 
at 25.49, che former; conſequently % 1 
peared 29.79 pounds per barrel. | 3 
manner, the real aggregate q f 5 a 


the three worts was 64 b zoſe': 
rage gravity, was 25.55, pounds per Pürrel. 
whilſt. the calculated. quantity was only | 9 
63.4 barrels at 2.54 Pounds per baxrel. . 0, 


. 
8 5% " x 
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_ dufive of - the irregular draining .of, 1 t | ; f 4 


preciſe quantity of fermentable Mattern 
finally contained in the, latter wort, 


alone is to fill up t meaſure of 2 ö 
culation, and produce the: requit 1 
For inſtance, we knew | oY 
wort contained 259.9 Pon | Wo 


it 


Pg 


W | Statitat e of the 


ilebbie "earthy; de tec ald dhit 
ihe 7 barrels of che td aft, beblight 


b by the hops, "mate an 70 


SLIM 


thereto w 127.5 Told 5a that. 
_ then gr 2 aggregate of Kalte bs 
ters Was of courle' 187.4 4 pounds. "Could 
tis bare remainibd entire, the calculation 
_ whld have been ſitnple, and the average 
certain; but as we were convinced that 
lle 5 barrels of wort thus brought” in; 
ald only be difplaced by as muck of the 
reſent wort, {67 that 5 barrels of this 
'  w&ld' fill be retained by the ki6ps and 
as it Ws indiſpenifible that its ſpecific gras 
Uh, ur tie tine of this retention Mould 
_ Beaſteridined, in" HF to dffcövder what 
portion of al Rache tab — 4 
De retiined there with, and, of Edurſe; w 

would remam tö be added tt that of: - 
Predediag worts; we Had n ether means 
of -odldining. this" * infortnation,/ than by 
© eftabliing)©"ſuppolitidn' that the Wort in 
"queſtion. muſt be, when in the cooler; 
Judd in quantity 5 done Balf er ders 


Fr 
Ll 
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BCE a | | 9 OfE | worts, 


4 


| | vi Dfoterials if m- 
worte, ot to one · third o three; and that 
its finabipeciſie gravity muſt conſequently 
de deduced from a ſuppoſititious gravity | 
founded on hoſe proportions: Thus, in 
be example before us, we were under the 
veceſſii of ſuppoſing che quantity of our 
laſt wort #0: be finall equal to one-third 


part of the Whole, and, as its groſs. on- 


tents were 407.4 odhinds, we thence cal- 
eulmed the fuppuſititious gravity of 1. ot 
| pounds per barrel, which reduced thoſup. | 
_ poſed/bnie-third to/6iG barrel leſs than it 
Aſterwards appeared to be; yet a this 
uncertain n principle has only relation? to the 
quantity imbibed andretained by the hops, 

it has 10 little effect upon the general ae. 
| rage, refpeding' either quantity or quality, 


as 0 reely to merit notice; eſpecially as 


1 practice of the Brewery! Oy 
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| at pte 71 5 the wort as qual in gas 1a 
nes rules ii g Adis 10 ons” TY 
we prelume, ſufficiently erplained *the 
means of aſcertaining 'A avera Ree ene 
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WER it in the power of the brewer - 
to. diſpoſe. of his liquor at 4 price pro- 
porti to the quantity of 
ployed, or rather, according to the 
of fermentable matter it contains, loa - 
From the price of the malt. itſelf, 
lication of the inſtrument, as above 


nt * 8 
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ap 
directed, would immediately lead to the 
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value of beers of every ſtrength, deduced 
by. the ſimpleſt calculation, from their 


1 


e ſpecific | gravities only 5 but fince 


pri ge and ſtrength, which, being entirely | 
local, have no reference or relation to the 
or c qualities of the beers- of other 
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peeing), id 
bbs nor EY be. tegu - 
lated by: the coſt. of the materials them - 
ſelves, it will be neceſſary: to eſtiinate che 
local value of beers. of different qualities, _ 
by the relative proportion which the ſtan . 
dard gravity of the wort bears to tze 
obtainable price of the liquor which en- 1 
per ience has ſhown to be produeible frem 
that ſtandard. Thus, if it wete requirdddd 1 
to brew. beer of 4 different quality, 40 | | 


require a Arength being men een - . 
have then to; calculate, from the Zen-. 
ra en we the price e 1 
it thould, de ſold, in,order to be propo — 
io ably bepeficial Fl 5 ſele of the + ro 


d, , we Tg in 1K. a e 2 


5 . 20 pr 4814 5 15 311 — 
f By muſt be duced Tor. r that, price, n A 


gth.n 
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ſpoiled by various workman hitherto, 1 
have been experiencing. a much 77 
degree of chagrin on my own, I fitted it 
up with a proper wei ight at the bottom, 
and a fine hair at the top connecting it 
With one end of my beam, whoſe excel 
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unleſs at a great expence. | "My mode of. MY 


t 


conducting the operation in each e. 
ment, being that which is practi 
every common apparatus of the kind, 
needs not be particularized to you 1 
enough to ſay that the differences between 5 Auk 

the weight of the ſuſpended ball in air, | 
and its preponderation when immerſed is. 
the fluid, gave me the meaſure of the 
power exerted by that fluid in reſiſting the 
deſcent of the apparatus, i. e. the amount 
of its Naſirude. In this manner was the 

The beam when the apparatus was immerſed 
in water having no more that 132 gr. about 5 dw, 
upon it, and turning with r gr. aſcertains the 
 ſpiflitude to a much greater degree of preciſion than 


1 
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: that with which the gravity. has been done; for N 
2089, the weight of the cube in vibration, multi- 
plied by 32, hee the power of determining u. 0 
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Rs order to. examine the ſpiſlitude, iy 
took the only one which. was. fit for my 
purpoſe of the various balls *, in the at- 
tempt to execute which, with propriety, ' 
T have been incurring a conſiderable de- 
re of expence on your account, and from 
the difappointment attending their being 
ſpoiled by various workman hitherto, 1 
have been experiencing a much greater 
degree of chagrin on my own, I fitted it 
up with a proper weight at the bottom, 
and a fine hair at the top connecting it 
With one end of my beam, whoſe _— 
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than any thing which could be procured, =_ 
unleſs at a great expence. My mode of 4 
conducting the operation in each experi- 

ment, being that which is practiſed with 

every common apparatus of the kind, 

needs not be particularized to you; it is 

enough to ſay that the differences between 

the weight of the ſuſpended ball in air, 

and its preponderation when immerſed it 

the fluid, gave me the meaſure of the 

power e exerted by that fluid i in reſiſting the 3 

deſcent of the apparatus, i. e. the amount |} 

of its ſpiſitude. In this manner was the _ 

column of {piſſitade obtained *, to a e- 
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The beam when the apparatus was immerſed 
in water having no more that 132 gr. about's dw, 
upon it, and turning with zu gr. aſcertains the 

* FJpiffitudetoa much greater degree of preciſion than 
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al, the , 2s giyen.by my eighties the ſcale 


of 1000, by ſaying as the⸗ ſgsgifcatian of then: 
vity end df dhe. ſpifſitude ofydiſtilled water go 
100, ſo are the ſpepiſſcatiqps of all. the reſt. to the 
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power of gravity alone; but it is muck 


beſide my preſent purpoſe to purſue ſuck 
minute ſpeculations; i it is enough to direct 


— * - 


to a peruſal of the table, where. the indi- 
cation of a difference betweerr the aftual 


- 


LES 
AF wad 


and comparative .denfities of . fluids, 


ll * 1 


terogeneous particles, ſhews the n 
of attending to this circumſtance , in the 
_ conſtrution of an i inſtrument which is 
meant to meaſure the relation' between A 


dimple and a combined fluid “. 1. ſhews 
beni 


* 1 ſuppoſe that the principle upon Which the 


2 for ſpirits is conſtricted, has been 


taken from the examination of gravity. only z and 


poſſibly the difference between real and compara- 
tive denſity, in ſuch-nearly homogeneous fluids, 
may not be ſo great as to render any other ſcale 


neceſſary for practice, although there certainly is 


ſome difference in the examination of. philoſophy, : 


What that difference is I would have enquired, 


| but for for reaſons which will be given hereafter; for 
I believe my apparatus delicate enough to have 


proportion, Perhaps, as they conſilt 5 be- 


4 - + 


my weights, 8&c. have given that as a cale 
8 which to form future inſtruments; * 


equal parts downwards, &c. But, as 


Ne acafites or, in ces 


ſpecific gravities, mult be wrong a: 
vne formed upon cheir actual ſpiſſitude or 


reſiſtance, wult be clearly and indubjtably | 


W It, 9 9 81 E ie 


To 8 1 n of th his" fle E now = 
proceed. And here 1 might k have c- 
tented mylelf with gening your inftru- 
ment Here, and examining the preciſe 


relation between it and its No. 30, by 


„ > FLY eil n ; 


for whether your No. 30, as related to. 
- your inftrurnenit, be or be not the repre- 
ſentative of an accurate reſiſtance of zolb. 
of fermentable matter per barrel, is very 
- immaterial to the purpoſe, ſo long as the 


amount of that reſiſtance is divided. i into 


I conceived it in ſome degree neceſſary, 
in che formation of. a new inftrumet, 
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ad mine it with Gone peel e 70 its ſenſibi= 


lity I am indebted for its having conducted me 


thus clearly to a proof of my firſt ſuggeſtions. 
Wa Ex. : CIR. 


to 
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Ses a bebt which no Pilloſoptiical 
Fern the imper- 
feQion.'of | your, -guage and weights-for 

eee ber. as. I before noted, 1 
eee to enquire what the actual 
neſiſtance or. ſpiſſitude of a real wort, con- 
Ag our addition of 30 lb. per barrel 
vwus; compared With the actual reſiſtance 
ee The firſt, thing is to know | 
"> weight of a barrel of water, which 
A done as ole :: 1! 1 ao doen vu 
Tano Nn! 9115 A 6 gllons in a-baeel le. 
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* Vour having fixed zolb. Averdupois as the 
ſtandard additien to à barrel of water, I was 
„„ | | | oblige 


In he proportion therefore of 367. 154 
to 397.1 54 muſt my water be related to 


my wort, the comparative p: Neude ok 
which is to form the true 1 be⸗ 


5 


obliged to 80 4 Title about, in ultiptying by 
inches i na bartel, beet meaſure, and dividing 


; by ditto in wine meaſure;: in order to reduce the 


former into wine-gallons, that I might know its 
weight upon ſome aſcertained. ſcale, viz. grains, 
Troy. The amount of 7310 per pint, or 58480 


per gallon, being received from one of the firſt Y 
enquirers into fluids: Oe) The Water meant is | 


- 


2 $ , 
riin-water, Pty e eee Fran 4 faidy: 


Tue cubic 1 * 2 are from examina- 


| tion. of . the flandardi. The number of grains 
Troy, per pound Arerdupois, is the relation of 
the two weights, as lately ſettled by the Royal 
Society It has been in eſtimation, varying a 


grain or two above and below that ſtandard. 
8 Vou make . your. water 369 lb. per barrel. 
The difference 1 impute to the imperfeQiqn t 
your guage and weights; to the experiment” be being 
made in 2 half barrel, in which a ſmall errot 
Plus becomes doubled in the multiplication; ; and. 
to the eircumſtanee : of your river · water being 
5 2 heavier than rain; all, which conſi- 
dered, I [ſhould not have expected you to bare 
| ſo near the truth. 
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weight. 1 
1 aſcertain this ache, which (from. 


® 


what: has'been ſaid above, in the diſcovery 
Ret of the difference between the actual and 5 
' comparative denſities of fluide) could 
only be done by examining the real fluid 15 
6 ifſelf, 1 appealed to ſome minutes which 
5 have of yours for the inn A of rr 
1 5 | 
„ a very ah > ng 8, 
- which I found about 5 Ib. per barrel hea- 
vier than the propoſed atidard: 4reduced == 


Py”. . aft 


it afterwards with water, taking great 


cate to make the. commixtion. perfe&t ; | 
and with much perſeverance and re- 


peated fillings and weighings of m 
Phial, brought it . to  the'p propoſed « 

| r . 2253 ·336. 7 22455 Daa 3 3. - 10 

| A 367.15, e of water, 

o 397150. ditto— of wort, 


80 is 2083.25 weight * e Phiab filled itt 
: —*Mſilled ater," 0017027 e rod eee 


To" 2253: 336, dhe hes with ftatdard, wort, 
Chis calculation-I begin. — \ the QI 
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; of 2b led or rain-water, becauſe it is ſomething - 
3 i a "preciſe /- 
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the 


nined b 


1842 
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end of my pu Icertair 
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tude, ſo is the SEM of rhe ſe acc charometer, . 
ting in the ſame water, 10 the addi- | 
of No. 30, at, the top, 10 bring it t to 
the wire point in wort. There needs not 


* 


rther Illuſtration : as 4 proof; but, 


2 


* 


as as a Correſponditig argument for practice 


fs the ban of my apparatus, 
dapted to it a weight at bottom, and a 
regu arty finiſhed” cate on the top; w 
of the point, 05 


LIB n 


Which ie in moſt. ar a col comes 1 ta. 
it (ſee the Table, oppoſite Thames and Now River) 
not to make. any difexence i in computation, 
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14 brewery. and. with the conſtant yariation 
of Which, f in different fo ils and ſitua ONS, 
no ſingle inſtrument hitherto offere _ 
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erfion in my Hort, and the addition d 
of e at the top, alrehdy* prepared; 


; i now adjuſted, agreeably to the ac 


| curate "Teale of Proportion Juſt objtalriet, 

dhe inſtrument floated to the niceſt p = 

_ ciſion. at the ſame poitit, b, on tlie ſcale” 
. To complete the propdttions of the in | 


: Arument,\ there remained now. e to. 
5 aſcertain | the hze of that part of your ad- 
1 dition to. it, the fiding tubes, whoſe ad 


AY gf R 4 9 Ro“ 


4 255 tion Was o counter. balance the differe 2 2 : 
of denſity, in all the different mas 10 


might come into officinal uf 


85 89 & 


Recurring c he columꝑ of ſpiſlitude in the 
table, I. find the extegtuof this: 1 varigtion 


0 the variety of waters which I examined 
to be 1.6 in 1000. The ſpring water which 


exhibited the greateſt variation, (after a 


„ ein 


conkütaffon, by experiment, of impertecr 


40 nn or F * 


notions With regard B the denſity of 
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Waters, 
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wiki Which I had taken up from the 


infermation of my ſenſes alone,) Was pro- 


cured. from a .chalky; gravelly foil in the 
county of Surry ; 3 and, from the experi- 


ment, as well as from the correſpondence 
of the more domeſtic teſts of hardneſs, is 
probably as much entitled to that charac- 
teriſtic as moſt in the kingdom. _Sup- ; 
poſing, therefore, 2 in 1000 to be the 
limitation of the variation in ſpiſitude be- 
tween the preſent water and any which hs 
may come into uſe in the brewery, I went 
to work with my hydroſtatic apparatus, 
and, bym a little artificial increaſe, of den- 
ſity, I made a water which correſponded 
with this proportion to the greateſt degree 


of accuraty: by a compariſon of this 


With the fluid in its pureſt ſtate, I. have 
aſcertained the ſize and length of the 
tubes, which are to compoſe your regy= 
lator, in proportion to the ball; 1 have 15 
alſo; by this means, calculated. the cube of | 
the ſcale, proportioned to the tubes, a 


r a manner as ſhall, by notations. upan 


Q3 85 1 IS it, 
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und befdte Fi threw away 


further, and by examining with a degree 
of nicety, which you will never be able to 
2 approach with the inſtrument itſelf, the 


; ut different temperatures, furniſh 0 


5 ihe ber FIE way 1X. 


it, indieate; on the immerſion in any ; 
water, the true adjuſtment of che rogits 


AIlator; to the ſmall en oF ri TY f 


Aneteaſe of ſpiißtu de.. 


I was now furniſhed with every 504 


mation neceflary far conſtrufting all the 
parts of the ſaccharometer; but whilſt 
my hy roltatt apparatus was mounted, 
my Wort, I 
thought 1 might as well proceed a little 


difference of ſpiſſitude or apparent ſtrength 


with a few corrected 


points to recyt to in 


"the farmatian of the tables, which muſt of 
"neceſſity a accompany the inſtrument, in 


order to aſcertain the true ſtrength of 
Worts under all the yariations of apparent 
value, from 50 to 100 degrees. An eka- 
mination pf the ſtandard wort at the tw-wa 
extremes proved to me, in direct oppo- 
* to wht ** DAY before imsgined, that 
the 
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the effects of heat are conſiderabiy more 
ſenſible in the attenuation of fluids'of a 


greater than i in thoſe of a leſs denſity, the 


variation in this being 6.6, and that of 


diſtilled water only 5.1 in 1000. This 


unexpected appearance figgeſted to me 


the propriety of making a wort of 20 lb. 


per barrel, and another of 10 lb. per bar- 
rel, in order to aſcertain as accurately the 


extent of their variation. Having formed 


| them with as much precifion- as I had 


done the firſt wort, I proceeded to examine 
the whole three, at three equidiſtant de- 


grees of temperature, viz. 50, 75 and 


100; in order to note in each the grada- 
| 99 of ſpiſſitude, or apparent value, 


1 rom the reſult of which examination 


there occurs to me a difficulty in the for- 


mation of your tables of heat, which will 


require much patience | and perſeverance 


| to ſurmount. It ariſes from the 259 | 


- : a 
PASSES 


| of the following phznomena. 5 


1 The expanſion of a fluid by heat be- | 
tween any two given points of tem- 
Q4 perature, 1 


rr 5 
- Porature, 50. to 100, is conſtantly | 
. varying with the variation of denſity. 


1 The expanſion between any. two 
mean points, 50 to 75, and. 75 a . 
100, is alſo une qual. 5 
Ul. At the time that the ſum of. che 
a pans between any two given 
points, 50 to 100, increaſes. in pro- 
Portion to the increaſe of denſitj ; 
in the intermediate diviſions, between 
W 63 two points, it varies in a very 
extraordinary manner ; in the firſt, 
o to 75, it increaſes (though 1 in a 
different proportion from that of the 
| whole) with the increaſe of denſity ; 
in the latter, 75 to 190, it FOR 
in an inverſe ratio. 


4 ſhall be better underſtood by a refe- 
rence to the following table ; in which 
from a nice examination of the ſum of _ 
| ſpiſſitude or reſiſtance of various worts, at 
different temperatures, the progreſs and | 
extent. e of . variation is exhibited by one 
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ts comparative * view af 11 Ale, of 15% - 
| variation of ſþiſſitude, in "ONO = wy 
en en e 
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e * e 75 * rom 50 ta 
75 degrees. too degrees. 10 degrecs, 22 
Wort of 101b. per bar 1,703 | 44132 5.8335 
Ditto 200 2315 | 3-782 | 6.097, 
37% aer 
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Not an attentive peruſal of. this 1 
will notice, that, owing to an irregular 
combination of this aſcending and deſcend- 
ing ratio, although the increaſe of expan- 
ſion between any two given points in the 
higher temperatures, is conſtantly more 
than between two equidiſtant points in the 
lower, (compare col. 1. and 2.) yet the 
variation of this inereaſe, as the fluid in- 
creaſes in denſity (vis. from 1.7 to 4. 1 at 
10 lb. per barrel, and 2.3 to 3. 7 at 20 ff. 
per barrel, &c.) is ſuch, as to render it 
utterly impoſſible to give any caleulaen 
Lk one von which would be applicable | 
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* A conſideration of this i "REN the re- 
X mains of that regret with which, from other mo- 
1 tives, you were induced to give up your original 
4 ' fcheme of ſubſtituting, in the place of thoſe tables, 
the addition of another ſliding tube to the inſtru - 
ment "itſelf, whoſe extenſion might counteract the 
© variation of apparent value, in the aſcent through 
the higher temperatures. You will perceive that no 
ſtcole could poſlibly have been applied to it, which 
would have correſponded with ſuch irregular gra- 
'- "ations of expanſion. It is from the clear evi- 
' - © "gence of this impoſſibility that I was induced to 
take the trouble of examining an inſtrument which 
has lately been offered for the uſe of the brewery, | 
under the recommendation of a patent ; in the 
appendage to which, from an ignorance of, or in- 
"attention to, the phznomena above indicated, 
the inventor has been miſled into obvious errors. 
I give you the detection of them at large, in 
caſe you ſhould think it of any moment to caution. 
ay. of your readers, whoſe curioſity may have 
put them in poſſeſſion of that inſtrument, againſt 
e up notions, with regard to {ves 5 
_ fromthe evidence of fo fallacious a ſcale. | : 
AB? The author. is induced to ſuppreſs the pub; 
bein of theſe detetions, Ta point out the errors 
ariſig 


* 
7 - 


| tedious experiment. To purſue this en · 
quiry thus, ſtep by ſtep, in all the degrees 


of temperature from 50 to 100, and 


through all the gradations, from tho 
loweſt to the higheſt value of worts 


'which'a brewer can have oceafion to en- 
amine, is a taſk of a very formidable na- 
ture; to undertake it, will require about 


half as much of reſolution as its perform- 


ance will of attention and patience; 
It was my intention once to have at- 


tempted the purſuit of a ſimilar enqui 
with regard to ſpirits, for the ate ee, 


forming the relation between an inſtru- 


ment and its weights, upon a compariſon 


of the difference of ſpiſſitude between al- 
| cchol and water; un, en you 


ile oh: from * or miſtake, is on ; all oc | 


- cafions an invidious taſk, and in the preſent is tatally 
| unneceſſary, The mode of apphing bis inflrument is 


J mtirely tus owns that it cannot poſſibly -rective' a 


recommendation. fram the depreciation F any ather. 


With regard to the accuracy of bis Tablery bs begs ts 5 


KS {0 che. N 


points pads e nee than „ 
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with the means of offering for the uſe of 
the diſtillery the completeſt, if not the moſt 
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